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with the three subdivisions indicated. This conclusion depends upon the view that 
the structure of the Ovulate cone, especially its vascular structure, is the paramount 
feature in determining relationship. An interesting incidental suggestion (fol- 
lowing Bertrand) is that the aril of Saxegothaea is the equivalent of the ligule 
of Araucaria and the ovuliferous scale of other conifers. — J. M. C. 

A primitive lichen. — Botrydina vulgaris, regarded in general as a problematical 
green alga, has now been investigated by Miss Acton. 32 It occurs as dark green, 
globular structures, which in the material examined were covering the shoots of 
a moss and a liverwort. Each one of these structures proved to consist of a central 
group of algal cells imbedded in mucilage, which in turn was traversed by invest- 
ing fungal hyphae that formed also a colorless envelope of considerable thickness. 
The cultures showed that both the alga and the fungus are "able to develop 
quite well apart, and multiplication of Botrydina is probably due to this." Since 
this structure consists of an alga and a fungus growing symbiotically, the con- 
clusion is that it should be regarded as a lichen, and that it is "possibly one of the 
most primitive of existing lichens." The alga and the fungus were both deter- 
mined, and the habitat is said to be "in damp shady situations among various 
bryophytes, generally on rocks, but sometimes on damp ground." — J. M. C. 

Movements of Myriophyllum leaves. — Wachter has recorded 33 some inter- 
esting phenomena regarding the young leaves of Myriophyllum proserpinacoid.es. 
The leaves of both the land and water form of this plant have already been known 
to execute so-called sleep movements, so long as they are capable of growth; 
and such movements would be very properly called photonastic. 34 In studying 
these movements Wachter has discovered that leaves which had almost or 
quite ceased to respond to light would resume these curvatures if the shoot were 
decapitated. This seems to be a phenomenon analogous to the reactivation of 
growth in the nodes of grasses under a gravity stimulus, and still more like the 
reaction of certain conifers to decapitation, though different in details from either. 
It has also relations to the excitation of growth by a wound stimulus, and com- 
pensative growth such as that in Streptocarpus when the big cotyledon is removed 
or incased in plaster and the small one resumes its development. — C. R. B. 

The mycorhiza of Cordaites. — Amyelon radicans is a root of the Coal Meas- 
ures, which has been shown to belong to Cordaites. It bears such remarkable 
and irregularly arranged bunches of lateral roots, that Osborn 33 has examined 
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them to discover if these bunches might correspond in any way with the "root 
tubercles" of recent plants. As only one such case has been recorded from the 
Coal Measures, the result is of special interest. These lateral roots are found 
to have a thick cortex divisible into two regions, the inner of which contains dark 
cells that show evident fungal hyphae. The fungus occurs in knots of non- 
septate hyphae that bear sometimes terminal vesicles, but there was no trace of 
any spore-formation. The conclusion is reached that "Cordaites was probably 
a tree inhabiting saline swamps, and having bunches of coralline rootlets on its 
roots, such as are known to occur in many recent plants growing under similar 
conditions."— J. M. C. 

Anatomy of Equisetum. — Eames 36 has discovered that although the xylem 
of Equisetum is centrifugal throughout the vegetative stem, it is also centripetal 
in the axial bundles of the strobilus and of the sporophylls; in the former the 
bundles are "weakly mesarch," in the latter "strongly so." This suggests that 
the most primitive representatives of Equisetales had well-developed centripetal 
wood, and connects them with such ancient forms as Sphenophyllales, already 
suggested by Scott's discovery of centripetal wood in a calamite. All the large 
groups of pteridophytes are now known to possess centripetal wood, so that "such 
bundles in higher plants can be of no other phylogenetic value than as indicating 
general cryptogamic affinities." At the same time, Equisetum confirms the value 
of the leaf gap as a phylogenetic character, since in no case does the passage of a 
leaf trace from the stele leave a gap. — J. M. C. 

Protection against light. — Marloth describes some very remarkable ways 
in which a few African desert plants reduce the amount of light which the 
green tissues of their leaves received? He refers to three categories: (1) plants 
with fleshy and green leaves, having membranous stipules which extend beyond 
and conceal them; (2) plants with fleshy and green leaves, without stipules, but 
invested by the dried-up remnants of the older leaves; (3) plants with windowed 
leaves. This most curious arrangement is characteristic of plants with very fleshy 
leaves whose blunt, plane, or erose tips alone reach the surface of the soil, the body 
of the leaf being completely buried. This exposed tip lacks chlorophyll, and 
through this as through a window the light reaches the green tissue, which is 
restricted to the sides of the fat leaf. Several species of Mesembryanthemum 
have this peculiarity. — C. R. B. 

" Transpiration " in aquatics. — Under a similar misleading title Thoday and 
Sykes 38 present a brief account of a few experiments that show movement of 
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